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(57) A weUbore completion tool sssambty compriaaa s pw tom d body (20) made of an e xpa n d a ble material 
• ffltef assembly (28) mounted ovar tha body and covsring lis perforations (14), and t tool acting to expand the 
body end the filtas- to that tha flltar move* towards tha avrface daflnmg tha wsltbore. The aatambly may etao 
induce a pcoiactfva oovar (32) lor tha filter which la raroovable downhota . Tha axpandabla material may ba 
ooffuflatad and than sssuma a roimdad ahapa after axpsnskm by tha tool* Tha aaiambh/ may alao comptia* a 
reinforcement (26) bstwasn tha body snd tha fttar to support tha filter In tha nraa of tha perforstion*. Tha 
perforated body may oompriaa a ssQHisrtl of s c oHsd Iu M b ql whteh may be flasdble and tha open parts of tha 
paffofSflofis may comprise up to 40% of tha tutai eu/fsGS ana of tha ssymsnL Tha filter material may baa 
flexible open caU ttructure akin to s aponge material 
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TITLE COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Bertn A. VoH 

RELD OF THE tNVEMTinpj 

TneieJd of trfehvertkm relate 
erad on coned tubing where the tubing can also be expanded against toe 
screen to push it against the woBboro. 

BACKGROUN D OF THE INVENJJON 

In typical completions in the past, metallic screens have been inserted 
on rigid or coiled tubing Into a zone In the weBbore for production. Prior to 
producing the zone, send particles were delivered outside the screen in a 
tecrmio^krwvm as gra\^ packing. Screens have ateo been used that come 
prepacked with a sand layer as an aftema^ to the tradWonaJ gravel paci<^ 
techniques or to be used in conjunction with the placement of sand outside 
thescreen. The gravel packing procedures especiafy in horizontal comple- 
tions left uncertainties as to whether the sand had been sufficiently distributed 
uniformly fn the annular space so as to provide an effective gravel pack. 
Aomjnafly.theg/avelpacldng 

and required the use of surface equipment to tiamfle the rnateriaJ for place- 
ment to the welloore. Another disadvantage of traditional gravel packing 
procedures is that an annular space around the screen had to be left so that 
the gravel could be placed there. The end result was the inside diameter 
within the screen was necessarily smal to allow for the presence of the 
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annular space. This constriction in size could also adversely affect the pro- 
duction of the formation to the surface. 

In using certain drilling techniques, particularly in unconsolidated for- 
mations, the drilling mud would form a barrier adjacent the weltbore which 
5 cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A mora ideal situation for producing a formation ts to leave the weObore 
in its drilled state so as to create the least amount of disturbance to the for- 
maGon which has Just been driled. Traditional techniques leavfng an annular 
10 gap which would be gravel packed, further involved risks of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to also apply hydraulic forces on 
the formation as wed as incompatibilities between the formal 
used to convey the gravel 

is 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to allow a wen to be 
produced through a screen wHhout the need for a gravel pack. This objective 
is accomplished by the placement of an expandable screen that can move 

20 radially outwardly when placed at the desired location against the wellbore 
and be porous enough with sufficient open area to allow production from the 
formation. Another objective is to be able to easily place the screen in the 
desired location. This objective is met in one way by using colled tubing 
which can be preperforated for a support for the screen. Another objective is 

25 to proted the screen during d 

2 
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^Wte^otlto^toitenn^. These andean objectives 

and the manner In which the apparatus and memodaa^^ 

tives are turther described below m the description of the preferred embexfi- 
front 



BRIEF DF^PTIQN OF pfymi,^ 

RBurel ba«eo8o««vtewofaAwte^ 
tus expanded against the wefibore, 

Rgure 2 Is the section view along Bnes 2-2 of Figure t. 

Flgureais the section view rtRguw 2 shown before expansion of tta 
inner tube against the filtering material. 

Rg^basegniertwrtWicanber 
flexible tubing which gives underlying support to the titer. 



DETAILED DESCRIPTION OF TUP PRggEgRBD PMRornurrKrr 

The preferred embc<flmertte A 
cosed tubing leel 1 0 cartes a cortnw 
ofwhlchfepreleiBWyinactefromap 

As seen in Figure 4. segment 12 has a ptura% of pennons 14 wWchc^ 
be arraiioed In any order eBher randoms The segment 

12 can b© punched fcr the note 14^ 

other known technique and kt any order. The desirable goal is to have ap- 
Proxlmatelya30c<40perc«rtopenTO 

a tubular shape. The segment 12 can be toOedkmgiaidinsJIy so thai edges 
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16 and 18 are brought together to make a tongftudinal seam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirally wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any ofveo wWth of segment 12. 
This should be compared to rottng the segment 12 into a tube where its width 
determines the diameter of the lube that is fomied when edges 16 and 18 are 
aligned and joined in a technique well known in the art. 

The openings or holes 14 can be put on the tubing made from segment 
12 for onh/ a porttonoftrie coiled tub^ string m The segment 12 can be as 
long as the finished coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventkxial surface equipment and reel 10. the 
flexible tubing 20 can be quickly run Into the wellborn 22 to place the perfo- 
rated segment or segments at tha desired locations. 

Figure 2 shows in section the tube 20 made from the segment or seg- 
ments 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
rronmetaltic materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for the open cell filter media 28. In the preferred embodiment the 
media 28 is made of Viton and is an open ceo structure akin to a sponge 
material such as is available from Mosftes Rubber Company of Fort Worth. 
Texas under Product No. 10292. The opening size can be made to sufL The 
significant feature of the filtering material 28 is that ttte flexible. Thus, when 
the string 20 is preformed Into a corrugated shape as shown in Figure 3, by 
using known technic su<ii8S Dulling it through a die. the titter material 28 

4 
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can then be appfied over* as shown in Figure 3. Thereafter, when the mate- 
rial 28 Is property positioned In the weflbore, a known expansion tool iltus- 
trated schematically as 30 in Figure 1 can be inserted Wo the string 20 to take 
the initial shape shown in Figure 3 and expand the string 20 under the fitter 
material 28 to a rounded shape as shown in Figure 2. As a result, the filter 
malaria] wNch Is flexate expand 
of tubular 20 changes from that of Figure 3 to that of Figure 2. 

A cover material 32 can overlay the filter material 28 for running In, so 
as to protect the filter material 28 from gauges or cuts during run-in. The 
material can be a thin sheet which snaps upon the sflghtest expansion of the 
corrugated tubular 20. It can be a etastorneric material that literally rips at the 
slightest expansion of the underlying ccn^ 

3. Other materials for the cover 32 can be employed wfthout departing from 

the spirit of tlte invention a. in a pa^ 

efirnhated. A material whttidjssoJvw or to ctie^^ 

also be employed as a cover 32 such that It wffi no longer be in the way when 

itlsdestredtorxjttheweOlnpnxJudton. 

Significant expansions \^umetrical}y can be obtained In changing the 
shape of the tubular 20 from the ccniigaied shape, such as shewn to 
pie in Rgure 3 to the rounded shape as shown In Rgure2. While a particular 
four-lobe arrangement of the «>migated shape Is shown [n Rgure 3. other 
inJBal shapes arewfmin thefxnvlowoftheirTwntkyi. The significant thing is 
that the underlying support structure wtto comprises to 
of tfie string 20, as shown in Rgure3, is capable of votumeWcany expanding 
so as to bring the filter material 28 into contact wfth the weflbore as offied 

s 
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The Wfalcomigated shape also permits Insertion In smaJterwoBboras. The 
initial shape does not have to be corrugated. It can be round and be ex- 
panded downhde. 

This technique is particularly advantageous in under-balanced drilHng 
where circulating mud is not used. In these situations, particularly where 
shale is encountered, the advantage of thb type of driWng can be retained by 
use of the apparatus and method as described. The initial shape of the 
wettbore is retained by the assembly when ihe string 20 Is expanded under 
the filter material 28 so as to push the filter material 28 up agaiist the weObore 
34. In so doing, the fomialion can De allowed to flow tfw^ 
rial 28 without the presence of an annular space around the outsMe of the 
fitter material. The traditions] gravel packing is eliminated and the flow area 
wBWn the tubular 20 alter it has been expanded to a rounded shape is larger 
than it otherwise would have been using a traditional gravel pack which 
requires the annular space far the gravel necessitate a entafler Inside dfem- 
etor inside the screen. 

it should be noted that it is within the purview ottMslnvenlion to pi^ 
duce a formation through the use of a colled tubing string such as 20 which 
is perforated with openings or holes 14. A tubing string 20 so perforated with 
openings 14 can be used in conjunction with traditional gravel pack tech- 
niques to produce a formation, in tine preferred embodiment, the open cell 
f^rnatenat 28 preferably made of an elastic pnsferabty elastorneric rnateriaJ 
such as Vrton is overlaid on the corrugated tubular 20 as shown in Figure 3. 
The Etretchable qualities of the fitter material 28 allow Its use In conjunction 
with an initially corrugated tube 20 as shown In Rgure 3 or a noncomigated 

6 
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na«28whenexpaxKledto te roundedfbnn. Th. openings hmafrlaiai do 
not expand substantiatywtw the case 20 Additionally, open 

^^»^t»»Mohae20to* 
20 in !hepetforatedan» suffice 
proper depth. 

ft to also within the purview of the irivarttontoprovkte^ 
28 over a MB ed tubing.^ 

without initially corrugating the tube 20 under the liter material 28 This 

can be expanded in an ww 
against the weflbore. 

Various known techniques b «pand the base oipa 20 cant* used. 
The use of a flexible material tor the Ik* material* gives pred^ 
mg sizes and holds the formation in ft. r»^ state when to f» expanded 
PO^asshownhngu»2 Up* expar«ioa trie tube mater^ 
finer material 28 around it act as a pertoraled caalng tor me purposes of 
production from the formation. 

Tterefnf<>n^grid26canbea 
erio^in Rgum 2, or Itcan be astuctort 
28. T!»reWbrceriiem26canDem^ 
als aixl fe gerieraJly an open we^ 
Ptoyed without departing from the eplm^ta invert 

It is also within the purview of Vie invention to use an Initially round 
cross sectfon for the tone 20 urx^ 

expand the comblnatkxiaoa^ However, tr» preferred em- 
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bodlment involves the use of a conugated tube underfill 

greater volumetric expansions can occur underneath the fitter material 28 to 

better position it against the wellborn. 

In the preferred embodiment the openings 14 am round. Rounded 
openings provide a better structural integrity of the tube after expansion^ 
initial openings which are slotted. Using materials such as stainless stee! 
31 6L, yieW strengths of 30,000 to 80,000 psi can be obtained 

it is also within the scope of the invention to 
sion force on the conugated tube 20 to get it into the rounded position shown 
In Rgure 2 such that the filter 2a engages the welSbore with a residual force 
and, In certain conditions, pushes back the formation materials defining the 
weiibore to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the conugated tube 20 under the fitter material 28 to a 
rounded shape. These can Include devices which employ a wedge which is 
pushed orpuHed through the tubular or any ottterdr^d^c» which enttils 
the use of rollers which can be actuated radiaRy outwardly to initiate the 
expansion of the corrugated tubular as the driver advances. 

Those skMed ki the art wfl appreciate the advantages of the apparatus 
and method as described above. In lateral completions there is some uncer- 
tainty as to the distribution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
BmBatkxi on production from the zone in the weiibore. In certain applications 
involving unconsolidated shale formations, drifting with mud can create an 
impervious cake on the weiibore walls which will be detrimental to future 
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itis ascfosetoteruduralstateas ^ concept of produdng through 

c^edtub^vvim^apparmus and method 

the production possible from the ^Aoc^.an^^ 

such a*28wf^ can* 
wun <^ coiled tubing m 

flatedlr^cc^toarouna^lr^ooncl^ The open coflmermaterfal 
28 can be pushed firmly against the fcmnallw ^ tt cen easily n^sist 
lor^taidlmytiowduetothes^ 

dlrectwn. The opening size In the filter material 28 fe predictable and the 

assembly can be protected for delivery to trie desired loodten with the cover 

structure eliminated prior to or during the expansfon of the filter nwderial 28 

wMi the underlying tube 20 below fl. WhSe various types of mescal 

«panstorisoftheuriderlyingtube20tw 

state have been described, other lachrtques to jxisn trie filter rnateitt 

agair^ the weflbewwhae support^ 

Pipe having a large open area, in thecfderof20to40percent,areabolnthe 
purview of tteir^entfon. The reWoctfng hyereMch can t» between the tube 
aridtr«fitornaterial28,crvdthlntri8«te 
the filter materlaJ 28 trwough the <ve^ 
shown In Figure 2 

The foregoing disclosure and description of thelrMmtkmeniinustratfve 
and explanatory thereof, and vadw 
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ate, as wed as in (he details of the illustrated construction, may be 
without departing from the spirit of the Invention. 
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CLAIMS 

1. A wettbore completion tool assembly, comprising: 
a perforated body made of an expendable material: 

a fitter assembly mounted over said perforated body ao as to 
cover the perforations in said body: 

atcolacfhowisijM&joVtow 
afoundttoattc^saMffl*^ 

2. The assembly of claim t. further comprising: 

a protective cover for aakf filter assen>bly which is removable 

downhote. 

3 - The assembry of cteiml .wherein: 

said expandable material b corrugated to facilitate Insertion into 
toe wellboie.whenaipw aaid 
fitter toward the surface defining the wettbore. 

4. The assembly of claim a, wherein: 

said body assumes a rounded shape after expansion by said toci 

5. The assembly of daJml, further comprising: 

a reinforcement between add body and said filter assembly to 
support said filter assernory to to 
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6. The assembly of daim 1 , wherein: 

said perforated body comprises a segment of a coded tubing 

string. 

7. The assembly of claim 6, wherein: 

said segment has an open area in the range of up to about 40%. 

8* The assembly of daim 6, whereto: 
said segment is flexible. 

9. The assembly of daim 6. wherein: 

said segment is made from a flat member which is roiled into a 
tube with a sealed longitudinal Joint 

10. The assembly of dairn 6, wherein: 

said segment b made from aflat member and rofled spirally to 
a desired diameter having Its spiral seam sealed. 

11. The assembly of ciaJm 3, wherein: 

said perforated body comprises a segment of a coiled tubing 

string. 

12. The assembly of daim 1 1 , further comprising: 

a reinforcement between said body and said filter assembly to 
support saw filter assembly in the area of said body perfbraflons, 

12 
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13. TheassembJyofda5m12,furthorcompffemfl; 

a protective cover tor said filter assembly which is removable 

downhole. 



1 14. A method of wel completion, comprising: 

2 tunning in a tubular body wtmperfbraSons and a fiter assembly 

3 mounted over the perforations on the body; 

4 expanding the tubular body downhote. 



1 15. The method ofciaJm 14. toroW comprising: 

2 providing a protective coven^ over the liter assembly tor runHri; 

3 removing the protective covering downhole. 

1 16. The method of claim 14, further comprising: 

2 corrugating said tubular body; 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 



1 17. The method of claim 14. further comprising: 

2 engaging the weffixxe with the filer assembly due to said ex- 

3 panding; 

4 using a segment of coiled tubing as said tubular body. 
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3 assembly, 
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1 8. The method ef daim 14. further comprising: 

providing a support between said tubular body and said fitter 



19. The method of claim 14, further comprising: 

providing an open area on said tubular body of up to about 40%. 



* 20. The method of daim 1 7. further comprising: 

2 corrugating said tubular body. 

3 altering said corrugating into a rounded shape by virtue ot said 

4 expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21 , wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23 . A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is ex pa nded so as to 
push the filter material directly against the wellbore. 

24. A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing. 

26 . A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27. A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

28. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said filter material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29. A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

32. A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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